TITLE OF THE INVENTION 

Translation supporting apparatus and method 
and translation supporting program 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The invention relates to translation supporting apparatus and 
method and a translation supporting program for translating a document 
in a certain language into a document in another language. More 
particularly, the invention relates to translation supporting apparatus and 
method and a translation supporting program for translating by 
interlocking a machine translating apparatus with a translation memory 
device. 

Description of the Related Arts 

Hitherto, as translation supporting apparatuses for 
translating, for example, an English sentence into a Japanese sentence, a 
machine translating apparatus, a translation memory device, an 
electronic dictionary apparatus, an Internet words searching apparatus, 
an abstract forming apparatus, and the like have been known. The 
machine translating apparatus is a computer system for translating a 
certain language into another language. After making a syntax analysis 
for converting an order of words by paying attention to a grammatical 
structure of a translation target sentence, a meaning process for 
translating by considering a meaning of each word on the basis of 
information in the sentence, or the like is further executed. According to 
the machine translating apparatus, it is a present situation that a 
translation precision which is adequate for actual translating work 



cannot be obtained. However, if the translation is limited to a field in 
which typical sentence patterns or words appear frequently, a document 
of an amount which is much larger than an amount of document which 
can be processed by a human being can be translated by predetermined 
literary styles and translated words. Sentences and words like a table 
whose translation words have been predetermined can be efficiently 
translated at a high precision. The translation memory device 
accumulates original/translation sentences of translation target 
sentences and translated sentences into an original/translation sentence 
database, searches the original/translation sentence database by using 
the translation target sentence as a search key, and displays the 
original/translation sentence which coincides with the translation target 
sentence or the original/translation sentence close to it. The translation 
memory device is used in the actual translating work and contributes to 
the improvement of quality such as unity of the literary style and the 
translation words, or the like. However, translating efficiency is not 
improved very much. The electronic dictionary apparatus is a 
supporting apparatus for searching words or their use examples from a 
CD-ROM or a homepage of the Internet in order to improve efficiency of 
work for looking up a dictionary. The Internet words searching 
apparatus is a search engine or the like and is a supporting apparatus for 
searching a document or the like including a word from a homepage of 
the Internet by using such a word as a search key. The abstract forming 
apparatus forms an abstract of a document as a target when a large 
amount of translating work is done. By obtaining the abstract, the 
translation can be made easy. 

However, in such conventional translation supporting 



apparatuses, the apparatuses such as machine translating apparatus, 
translation memory device, electronic dictionary apparatus, Internet 
words searching apparatus, and abstract forming apparatus exist 
separately. Even if they are combined and the translating work is 
executed, sufficient efficiency of the translating work cannot be realized 
for the following reasons. First, unless the translation words searched 
from the electronic dictionary apparatus or Internet words searching 
apparatus are registered as a dictionary into the machine translating 
apparatus, they cannot be used for a machine translation. There is a 
problem such that it takes much labor and time for registering them into 
the dictionary. According to the translation memory device, a large 
amount of original/translation sentences are accumulated into the 
original/translation database and used for search. However, 
original/translation sentence information accumulated into the 
original/translation sentence database cannot be taken in as it is because 
its data format is different from each other, so that it cannot be used by 
the machine translating apparatus. According to the translation 
memory device, the translation target sentence is used as a search key 
and only the matching of a surface layer level can be obtained between 
the translation target sentence and the original/translation sentence of 
the original/translation database. Therefore, the original/translation 
sentence to be inherently searched in consideration of a syntax is buried. 
Further, since the translation memory device is a mere search system, for 
example, even in case of a sentence in which one word is wrong and 
which can be translated if such a wrong word is automatically changed, a 
search result has to be manually corrected. 



■SUMMARY OF THE INVENTION 

According to the invention, there are provided translation 
supporting apparatus and method and a translation supporting program, 
in which automatization of translating work is advanced by interlocking a 
machine translating apparatus with a translation memory device, 
working efficiency is raised, and translation quality is improved. 

According to the invention, there is provided a translation 
supporting apparatus comprising: an interface unit which issues input 
and output instructions regarding an input of a translation target 
document, an output of a translated document, and a translation control; 
a machine translating apparatus which translates a document in a certain 
language into a document in another language; an original/translation 
database in which original/translation information has been 
accumulated; a translation memory device which supports work for 
translating a document in a certain language into a document in another 
language by searching the original/translation database; and a data 
compatible processing unit which makes the original/translation 
information translated by the machine translating apparatus and the 
original/translation information translated by the translation memory 
device common and enables those information to be mutually fetched as 
original/translation information. The original/translation database has: 
an original/translation sentence database which is used by the 
translation memory device; an analyzed original/translation sentence 
database in which original/translation sentences have been analyzed by a 
morpheme analysis or a syntax analysis; and a dictionary in which 
original/translation words and original/translation patterns which are 
used by the machine translating apparatus have been registered. The 



data compatible processing unit adds the original/translation sentences 
obtained by the machine translating apparatus or sentences obtained by 
correcting the original/translation sentences obtained by the translation 
memory device into the original/translation sentence database, adds the 
original/translation sentences obtained by the translation memory device 
or original/translation sentences translated by the user into the 
original/translation sentence database, adds analyzed 
original/translation sentences obtained by analyzing the 
original/translation sentences into the analyzed original/translation 
sentence database, further extracts the original/translation words or 
original/translation patterns from the analyzed original/translation 
sentences, and adds them into a dictionary on the machine translating 
apparatus side. Thus, the original/translation information obtained by 
the machine translating apparatus is reflected to the search database 
which is used by the translation memory device and, at the same time, 
the original/translation information accumulated in the search database 
of the translation memory device is reflected to the dictionary of the 
machine translating apparatus. Since each original/translation 
information can be used as common resources, the automatization of the 
translating work is further progressed. The improvement of the working 
efficiency and the translation quality is expected. The data compatible 
processing unit adds confidence degrees to original/translation word 
candidates or original/translation pattern candidates which were 
automatically extracted from the analyzed original/translation sentences 
in the original/translation database and allows the candidates with the 
confidence degrees to be displayed. Thus, the user can determine 
whether the candidates of lower confidence degrees should be registered 



into the dictionary or not. Only the candidates of high confidence 
degrees can be automatically registered into the dictionary thereby 
preventing the wrong original/translation words or original/translation 
patterns from being registered into the machine translating apparatus. 

The translation supporting apparatus of the invention further 
has a similar sentence translating unit. When the translation memory 
device is requested to translate, the similar sentence translating unit 
searches similar sentences by searching the original/translation database 
on the basis of an input sentence, sends the input sentence to the 
machine translating apparatus, obtains an analysis result, compares a 
search result of the original/translation database with the analysis result 
obtained from the machine translating apparatus, sends different input 
words to the machine translating apparatus, obtains original/translation 
words, and replaces the different words of original/translation similar 
sentences with the obtained original/translation words. Therefore, 
when the similar sentences are searched from the original/translation 
database, the different words are automatically translated by interlocking 
with the machine translating apparatus. There is no need to artificially 
correct errors of the words of the original/translation sentence obtained 
from the translation memory device. The translation supporting 
apparatus of the invention further has a structure searching unit. The 
structure searching unit sends a search input sentence of the translation 
memory device to the machine translating apparatus via the data 
compatible processing unit, obtains an analysis result, searches 
original/translation sentences having similar structures from the 
analyzed original/translation sentence database by using the analysis 
result as a search key and allows them to be displayed. Therefore, upon 



searching of the original/translation database, the original/translation 
sentences having the similar structure can be also searched instead of the 
surface-layer-like matching of the translation target sentence. The 
translation supporting apparatus of the invention further has an 
expression searching unit which searches examples of the actual use of a 
designated word and displays them. Therefore, if the correct 
original/translation words cannot be found either by the machine 
translating apparatus or the translation memory device, by searching and 
displaying examples of sentences including those words, the translating 
efficiency is improved. The translation supporting apparatus of the 
invention further has a confidence degree setting unit. When a sentence 
is simultaneously translated by the translation memory device and the 
machine translating apparatus, with respect to an output display of 
translation candidates added with marks indicative of the confidence 
degrees from the translation memory device, the confidence degree 
setting unit adds marks indicative of confidence degrees to translated 
sentence candidates outputted from the machine translating apparatus 
and allows the candidates with the marks to be displayed. Although the 
translation memory device adds the confidence degrees to the translation 
candidates and displays the candidates with the confidence degrees, in 
case of the machine translating apparatus, since the confidence degrees 
of the translation candidates are not displayed, by adding the confidence 
degrees thereto and simultaneously displaying them, the correct 
translation result of the high confidence degree can be instantaneously 
distinguished from the translation candidates of the translation memory 
device and the machine translating apparatus. The translation 
supporting apparatus of the invention further has an outline forming unit 



for displaying an abstract of the translation target document before 
translation. Therefore, in a large amount of translating work, an 
abstract is formed from the translation target document. By translating 
this abstract, the subsequent translating work can be predicted and the 
translation is made easy. The translation supporting apparatus of the 
invention further has an outline calculating unit which calculates 
document information including the number of characters, the number of 
words, expressions, and the like of the translation target document and 
allows them to be displayed in order of appearance frequencies. Since 
such document information regarding the translation target sentence is 
automatically displayed, to which words or expressions attention should 
be prettminarily paid in order to translate the sentence can be soon 
recognized. In the translation supporting apparatus of the invention, 
the interface unit comprises: an original sentence display unit which 
displays a translation target sentence; a system output display unit which 
displays a translated sentence; and a translation editing unit which issues 
an editing instruction including a machine translation, a translation 
memory search, a structure search, and a word search. 

The interface unit is displayed as a translating work picture 
plane to the user and the original sentence, the translated sentence, and 
an editing tool are displayed on the same picture plane, so that the 
translating work in which the machine translating apparatus is 
interlocked with the translation memory device can be efficiently 
performed. 

According to the present invention, a translation supporting 
method is provided. This translation supporting method comprises the 
steps of: translating a document in a certain language into a document in 
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another language by a machine translating apparatus; translating a 
document in a certain language into a document in another language by 
a translation memory device by searching an original/translation 
database in which original/translation information has been 
5 accumulated; and making the original/translation information translated 

by the machine translating apparatus and the original/translation 
information translated by the translation memory device common so that 
D data is compatible and mutually fetching those information as 

yO original/translation information. According to the translation 

TglO supporting method, the original/translation database has: an 

T~ original/translation sentence database which is used by the translation 

memory device; an analyzed original/translation sentence database in 
5 which original/translation sentences have been analyzed by a morpheme 

si 1 analysis, a syntax analysis, or the like; and a dictionary in which 

Q15 original/translation words and original/translation patterns which are 

used by the machine translating apparatus have been registered. The 
original/translation sentences obtained by the madiine translating 
apparatus or sentences obtained by correcting the original/translation 
sentences obtained by the translation memory device are converted into 
20 compatible data and added into the original/translation sentence 

database. The original/translation sentences obtained by the 
translation memory device or original/translation sentences translated 
by the user are added into the original/translation sentence database. 
Analyzed original/translation sentences obtained by analyzing the 
25 original/translation sentences are added into the analyzed 

original/translation sentence database. Further, the original/translation 
words or original/translation patterns are extracted from the analyzed 
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original/translation sentences and added into a dictionary of the machine 
translating apparatus. According to the translation supporting method, 
confidence degrees are added to original/translation word candidates or 
original/translation pattern candidates which were automatically 
extracted from the analyzed original/translation sentences and the 
candidates with the confidence degrees are displayed. According to the 
translation supporting method, there is further executed a similar 
sentence translation such that when the translation memory device is 
requested to translate, similar sentences are searched by searching the 
original/translation database on the basis of an input sentence, the input 
sentence is sent to the machine translating apparatus, an analysis result 
is obtained, a search result of the original/translation database is 
compared with an analysis result obtained from the machine translating 
apparatus, different input words are sent to the machine translating 
apparatus, original/translation words are obtained, and the different 
words of original/translation similar sentences are replaced with the 
obtained original/translation words . According to the translation 
supporting method, further, the search input sentence of the translation 
memory device is sent to the machine translating apparatus via a data 
compatible processing unit, an analysis result is obtained, 
original/translation sentences having similar structures are searched 
from the analyzed original/translation sentence database by using the 
analysis result as a search key, and they are displayed. According to the 
translation supporting method, further, examples of the actual use of a 
designated word are searched and displayed. According to the 
translation supporting method, further, when a sentence is 
simultaneously translated by the translation memory device and the 
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machine translating apparatus, with respect to an output display of 
translation candidates added with marks indicative of confidence degrees 
from the translation memory device, marks indicative of confidence 
degrees are added to the translated sentence candidates outputted from 
the machine translating apparatus and the candidates with the marks are 
displayed. According to the translation supporting method, further, an 
abstract showing an outline of the translation target document is 
displayed before translation. According to the translation supporting 
method, further, document information including the number of 
characters, the number of words, and expressions of a translation target 
document is calculated and they are displayed in order of appearance 
frequencies. According to the translation supporting method, in an 
interface unit, a translation target sentence is displayed on an original 
sentence display unit, the translated sentence is displayed on a system 
output display unit, and an editing instruction including a machine 
translation, a translation memory search, a structure search, and a word 
search is issued from a translation editing unit. 

According to the invention, a translation supporting program 
is provided. This translation supporting program allows a computer to 
execute the steps of: translating a document in a certain language into a 
document in another language by a machine translating apparatus; 
translating a document in a certain language into a document in another 
language by a translation memory device by searching an 
original/translation database in which original/translation information 
has been accumulated; and making the original/translation information 
translated by the machine translating apparatus and the 
original/translation information translated by the translation memory 
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device common so that data is compatible and mutually fetching those 
information as original/translation information. The details of the 
translation supporting program are fundamentally the same as those of 
the translation supporting method. 

The above and other objects, features, and advantages of the 
present invention will become more apparent from the following detailed 
description with reference to the drawings. 

RRTF.F PE SC.RTPTTON OF THF. DRAWINGS 

Figs. 1A and IB are block diagrams of a functional 
construction according to an embodiment of the invention; 

Figs. 2A and 2B are explanatory diagrams of a translating 
work picture plane which is provided by an interface unit of the 
invention; 

Figs. 3A to 3C are explanatory diagrams of a picture plane 
during the translating work using Figs. 2A and 2B; 

Fig. 4 is a flowchart for an original/translation database 
forming process in the invention; 

Fig. 5 is an explanatory diagram of an original/translation 
sentence which is accumulated into an original/translation database; 

Fig. 6 is an explanatory diagram of a translation target 
sentence with analysis information which is accumulated into the 
original/translation database; 

Figs. 7A and 7B are explanatory diagrams of 
original/translation words which are added into a dictionary of a 
machine translating apparatus; 

Fig. 8 is an explanatory diagram of an original/translation 
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pattern which is added into the dictionary of the machine translating 
apparatus; 

Figs. 9A and 9B are flowcharts for the original/translation 
database forming process in the invention for displaying confidence 
degrees to the original/translation words and the original/translation 
patterns which are added into the dictionary of the machine translating 
apparatus; 

Figs. 10A and 10B are explanatory diagrams of processing 
contents by a similar sentence translating unit of the invention; 

Fig. 11 is a flowchart for a similar sentence translating 
process of the invention; 

Figs. 12A to 12C are time charts for the processing operation 
in a range from the translation to the updating of the original/translation 
database in the case where the translation is simultaneously executed by 
the machine translating apparatus and a translation memory device in 
the invention; 

Fig. 13 is a flowchart for a structure searching process in the 

invention; 

Fig. 14 is a flowchart for an expression searching process in 
the invention; 

Fig. 15 is an explanatory diagram in the case where 
confidence degrees are added to machine translation results by a 
confidence degree setting unit of the invention and they are displayed 
simultaneously with translation results with confidence degrees of the 
translation memory device; 

Fig. 16 is an explanatory diagram of display contents 
regarding translation target documents by an outline calculating unit of 
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the invention; 

Figs. 17A and 17B are explanatory diagrams of another 
embodiment of a translating work picture plane which is provided by an 
interface unit of the invention; and 

Figs. 18A to 18C are explanatory diagrams of a picture plane 
during the translating work using Figs. 17A and 17B. 

DFTAITF.D DESCRIPTION OF THE PREFERRED EMBODIMENT 
Figs. 1A and IB are block diagrams of a functional 
construction of a translation supporting apparatus of the invention. A 
fundamental construction of the translation supporting apparatus of the 
invention is constructed by: an interface unit 10; a machine translating 
apparatus 12; a translation memory device 14; an original/translation 
database 16; a data compatible processing unit 18; and a similar 
sentence translating unit 36. In addition to them, in the translation 
supporting apparatus of the invention, in order to further enhance a 
supporting function, a structure searching unit 38, an expression 
searching unit 40, a confidence degree setting unit 42, an abstract 
forming unit 44, and an outline calculating unit 46 can be provided. The 
interface unit 10 has an original sentence display unit 20, a translation 
editing unit 22, and a system output display unit 24 and performs an 
input of a translation target document 15 and an output of a translation 
result to a translated document 25. For example, a translating work 
picture plane 11 as shown in Figs. 2A and 2B is prepared as an interface 
unit 10. 

The translating work picture plane 11 in Figs. 2A and 2B has 
the original sentence display unit 20, the translation editing unit 22, a 
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machine translation display unit 24-1, a translation memory display unit 
24-2, and an original/translation database matching sentence display 
unit 35. The translation target document 15 in Figs. 1A and IB is 
displayed on the original sentence display unit 20. An edition display 
area 106 is provided for the translation editing unit 22. A "translate" 
button 108, a "translation memory" button (TM button) 110, a "machine 
translate" button (MT button) 112, a "structure search" button (SS 
button) 114, a "word search" button (word button) 116, and an 
"overwrite" button 118 are provided under the area 106 as control 
buttons for instructing the translating operation by the user. When the 
translate button 108 among them is clicked, the same translating 
operation as the operation such that all of the translation memory button 
110, machine translate button 112, structure search button 114, and 
word search button 116 have been operated is executed. An original 
sentence as a translation target sentence and a machine translated 
sentence are displayed on the machine translation display unit 24-1. A 
sentence to be translated, a similar sentence obtained by searching the 
original/translation database 16, and further, an original/translation 
sentence are displayed on the translation memory display unit 24-2. A 
plurality of candidates of the original/translation sentence matched by 
the search of the original/translation database 16 by the translation 
memory device 14 are displayed on the original/translation database 
matching sentence display unit 35. Figs. 3A to 3C show an example of a 
display during the translating work using the translating work picture 
plane 11 in Figs. 2A and 2B. 

Referring to Figs. 1A and IB again, the machine translating 
apparatus 12 has a machine translating unit 30, an original/translation 
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pattern dictionary 32, and an original/translation words dictionary 34. 
In response to a translating request from the I/F unit 10, the machine 
translating apparatus 12 fetches the translation target document 15, 
analyzes a syntax structure every target sentence, obtains an 
original/translation pattern and original/translation words by searching 
the original/translation pattern dictionary 32 and original/translation 
words dictionary 34, and further, forms an original/translation sentence 
by performing a meaning process. As a machine translating apparatus 
12, it is realized by executing an independent machine translating 
program and, for example, "ATLAS" made by Fujitsu Ltd. or the like can be 
used. In response to a translating request by the user from the I/F unit 
10, the translation memory device 14 extracts a target document from the 
translation target document 15, searches a search database 16-1 by using 
the target document as a search input sentence, and obtains an 
original/translation sentence close to a sentence in an original language 
of the translation target sentence. In a manner similar to the machine 
translating apparatus 12, the translation memory device 14 is also 
realized as an independent program and, for example, "Translators 
Workbench" made by TRADOS Co., Ltd. can be used. The 
original/translation database 16 includes: an original/translation 
sentence database 26; an analyzed original/translation sentence 
database 28 in the search database 16-1; and the original/translation 
pattern dictionary 32 and original/translation words dictionary 34 on the 
machine translating apparatus 12 side. Among them, the 
original/translation sentence database 26 and analyzed 
original/translation sentence database 28 are used as search memories of 
the translation memory device 14. Although the original/translation 
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pattern dictionary 32 and original/translation words dictionary 34 
provided for the machine translating apparatus 12 are used for the 
machine translation by the machine translating unit 30, by making data 
of the machine translating apparatus 12 and translation memory device 
14 common through the data compatible processing unit 18, the 
original/translation pattern dictionary 32 and original/translation words 
dictionary 34 are also functionally included in the purview of the 
original/translation database 16 via the data compatible processing unit 
18. The data compatible processing unit 18 makes the 
original/translation information obtained by the machine translating 
apparatus 12 and the original/translation information obtained by the 
translation memory device 14 common as a data of both of them, thereby 
constructing the original/translation database 16 so that the data can be 
used as original/translation information. That is, the data compatible 
processing unit 18 analyzes an original/translation sentence translated 
by the translation memory device 14 or an original/translation sentence 
translated by the user, adds it into the analyzed original/translation 
sentence database 28, further, extracts an original/translation pattern 
and original/translation words from the analyzed original/translation 
sentences, and adds them into the original/translation pattern dictionary 
32 and original/translation words dictionary 34 on the machine 
translating apparatus 12 side. When a machine translation is performed 
by the machine translating apparatus 12 and the translation is 
determined through a correction or the like by the user, the data 
compatible processing unit 18 registers the determined 
original/translation sentence into the original/translation sentence 
database 26 and analyzed original/translation sentence database 28 and, 
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at the same time, additionally registers the original/translation pattern 
and original/translation words into the original/translation pattern 
dictionary 32 and original/translation words dictionary 34. By 
reflecting the machine translation result and translation memory search 
5 result to each original/translation information by the data compatible 

processing unit 18 as mentioned above, the machine translating 
apparatus 12 can utilize the original/translation information 
accumulated in the translation memory device 14 and, at the same time, 
the translation result of the machine translating apparatus 12 can be 
10 utilized on the translation memory device 14 side. When the similar 

sentence translating unit 36 obtains the similar sentence by the search of 
the original/translation sentence database 26 responsive to the 
translating request to the translation memory device 14, the similar 
sentence translating unit 36 compares an analysis structure of the similar 
15 sentence with that of the search input sentence serving as a translation 

target sentence, extracts the different words, translates those words by 
using the machine translating apparatus 12, and replaces the different 
words of the original/translation sentence of the similar sentence, 
thereby obtaining the original/translation sentence. Therefore, even in 
20 the case where the original/translation result of the similar sentence in 

which one or a plurality of (small number of) words are different is 
obtained by the search of the original/translation database 16 by the 
translation memory device 14, it is unnecessary that the user corrects the 
different portions in the original/translation result but they are 
25 automatically corrected and translated by interlocking with the machine 

translating apparatus 12, so that the translating efficiency of the 
translation memory device 14 can be remarkably improved. Further, the 
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structure searching unit 38, expression searching unit 40, confidence 
degree setting unit 42, abstract forming unit 44, and outline calculating 
unit 46 provided in order to raise the translating function of the invention 
will now be simply described hereinbelow. The structure searching unit 
5 38 analyzes a structure of the translation target sentence inputted by the 

I/F unit 10, searches an original/translation sentence having a structure 
close to such a structure from the original/translation database 16, and 
displays it. A search result by the structure searching unit 38 is 
displayed, for example, like a work picture plane of Figs. 3A to 3C onto 

10 the original/translation database matching sentence display unit 35 of 

the translating work picture plane 1 1 in Figs. 2A and 2B. The expression 
searching unit 40 searches examples of the actual use of the words or 
expressions from the original/translation pattern dictionary 32 and the 
original/translation words dictionary 34 of the machine translating 

15 apparatus 12 included as a functional construction in the 

original/translation database 16 of the translation supporting apparatus 
of the invention, and further, an Internet 45 as necessary and displays 
them onto the translating work picture plane as necessary. When a 
translating request for the same translation target document is issued 

20 from the I/F unit 10 to both of the machine translating apparatus 12 and 

translation memory device 14, in the translation memory device 14, the 
confidence degree setting unit 42 previously adds a confidence degree to 
the translation result of the machine translating apparatus 12 and the 
result is outputted and displayed. However, since the confidence degree 

25 is not displayed with respect to the translation result of the machine 

translating apparatus 12, a confidence degree is also added to the 
translation result of the machine translating apparatus 12 by the 
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confidence degree setting unit 42. With respect to both of the 
translation result of the translation memory device 14 and the translation 
result of the machine translating apparatus 12, the confidence degrees 
are displayed by, for example, a percentage expression onto the work 
5 picture plane which is realized as an VF unit 10, thereby allowing the 

user to discriminate which one of the translation results can be used. 
The abstract forming unit 44 is made operative in case of handling the 
large amount of translation target document 15, thereby forming an 
abstract document. By obtaining the translation result with respect to 
10 the abstract document which was automatically formed, the user can 

recognize a state of the subsequent translating work and can more easily 
progress the translating work. The outline calculating unit 46 calculates 
the numbers of appearance times of the words or expressions with 
respect to the translation target document 15 to be translated and 
15 displays them in the appearing order. It is also possible to calculate a 

matching ratio or the like of the translation target document to the 
original/translation database 16 and display it. Functions of the above 
processing units will be further clearly explained hereinlater. 

Fig. 4 is a flowchart for the original/translation database 
20 forming process by the data compatible processing unit 18 in Figs. 1A and 

IB. The data compatible processing unit 18 first executes a process for 
accumulating the original/translation sentence into the 
original/translation database in step SI. Since no original/translation 
sentence is accumulated at the initial stage where the translation 
25 supporting apparatus of the invention has been activated, the 

original/translation sentence is extracted from the document 25 
translated in the past and is accumulated into the original/translation 
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sentence database 26. Fig. 5 shows an original/translation sentence 
record 48 which is accumulated into the original/translation sentence 
database 26. The record 48 is constructed by a combination of a 
translation target sentence 50 and its original/translation sentence 52. 

Referring again to Fig. 4, after completion of the 
accumulation of the extracted original/translation sentence into the 
original/translation sentence database 26, in step S2, the 
original/translation sentence is sent to the machine translating apparatus 
12, its structure is analyzed, and an analysis result is accumulated into 
the analyzed original/translation sentence database 28. As an analyzed 
original/translation sentence, a translation target sentence 54 with 
analysis information in Fig. 6 obtained by an analysis of a structure of 
the translation target sentence 50 in Fig. 5 is registered into the analyzed 
original/translation sentence database 28. There is a link relation 
between the translation target sentence with the analysis information 
registered in the analyzed original/translation sentence database 28 and 
a corresponding original/translation sentence record in the 
original/translation sentence database 26. Subsequently, in step S3 in 
Fig. 4, an expression which frequently appears is extracted from the 
analyzed original/translation sentence in the analyzed 
original/translation sentence database 28, the user finally discriminates 
whether the decided expression is registered or not, and thereafter, the 
decided expression is registered into the original/translation pattern 
dictionary 32. In step S4, an expression which frequently appears is 
similarly extracted from the analyzed original/translation sentence, the 
user makes a final decision, and thereafter, the decided words are 
registered into the original/translation words dictionary 34. 
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Further, if the original/translation sentences have already 
been accumulated into the original/translation sentence database 26 by 
the translation memory device 14, a process for converting a format of 
Japanese accumulated in the original/translation sentence database 26 
and registering the converted Japanese words into the 
original/translation pattern dictionary 32 and original/translation words 
dictionary 34 is executed in step S5. 

In the forming process of the original/translation database 16 
by the data compatible processing unit 18 as mentioned above, as well as 
at timing when the translation supporting apparatus of the invention is 
activated, each time the translation result is determined by the machine 
translating apparatus 12 or each time the translation result is determined 
likewise by the translation memory device 14, the obtained 
original/translation sentence is registered as a target, that is, the 
registration of it into the original/translation sentence database 26, the 
registration into the analyzed original/translation sentence database 28, 
the registration into the original/translation pattern dictionary 32, and 
further, the registration into the original/translation words dictionary 34 
are dynamically executed. 

Figs. 7A and 7B show examples of the original/translation 
words extracted on the basis of the translation target sentence 54 with 
analysis information in Fig. 6. Original/translation words 56 in Fig. 7A 
and an original/translation word 62 in Fig. 7B are extracted in this case 
and registered into the original/translation words dictionary 34 on the 
machine translating apparatus 12 side. 

Fig. 8 shows an original/translation pattern extracted from 
the original/translation sentence record 48 in Fig. 5 and the translation 



23 



target sentence 54 with analysis information in Fig. 6. An 
original/translation pattern record 68 comprising a combination of a 
translation target pattern 70 and an original/translation pattern 72 
corresponding thereto is registered into the original/translation pattern 
5 dictionary 32. 

Figs. 9A and 9B are flowcharts for another embodiment of the 
original/translation database forming process by the data compatible 
% processing unit 18. This embodiment is characterized in that with 

respect to the expressions and original/translation patterns which 
J 10 frequently appear in the analyzed original/translation sentences and, 

*P further; the words in the original/translation sentence database 26 

s accumulated by the translation memory device, confidence degrees are 

•y§ added to them, the expressions, original/translation patterns, and words 

m added with the confidence degrees are displayed to the user, respectively, 

2 15 and the user determines whether they are registered into the dictionary 

or not on the basis of the confidence degrees. 

In Figs. 9A and 9B, processes in steps SI and S2 are the same 
as the original/translation database forming process in Fig. 4. When the 
expressions which frequently appear are extracted from the analyzed 
20 original/translation sentence in step S3, confidence degrees are added to 

the extracted expressions and they are displayed to the user in step S4. 
Therefore, the user can determine whether those expressions are 
registered into the original/translation pattern dictionary 32 or not with 
reference to the confidence degrees added to the extracted expressions. 
25 If the user instructs to register the extracted expressions on the basis of 

the confidence degrees, the expression whose selection has been 
designated is registered into the original/translation pattern dictionary 
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32 in step S5. Steps S6 to S8 relate to a process for registering the words 
extracted from the analyzed original/translation sentence into the 
original/translation words dictionary 34. In step S7, by adding 
confidence degrees to the extracted words and displaying them, the user 
discriminates whether those words are registered or not. If the user 
instructs to register them, the word whose selection has been designated 
is registered into the original/translation words dictionary 34 in step S8. 
Further, in steps S9 and S10, with respect to the words in the 
original/translation sentence database 26 serving as a memory side of 
the translation memory device 14, confidence degrees are added thereto 
likewise, they are displayed to the user, the user converts a format of the 
word whose selection has been designated and registers it into the 
original/translation words dictionary 34. In the case where the 
confidence degrees have been added to the expressions and words 
extracted from the analyzed original/translation sentences as mentioned 
above, with respect to the expressions and words whose confidence 
degrees are high, the process for automatically registering them into the 
dictionary can be also executed. 

Figs. 10A and 10B are diagrams for explaining processing 
contents of the similar sentence translating unit 36 in Figs. 1A and IB. 
In the similar sentence translating unit 36, for example, it is assumed that 
a similar sentence 76 was obtained from the original/translation 
sentence database 26 with reference to the original/translation database 
16 by using a translation target sentence 74 as shown in Fig. 10A inputted 
by a translating request to the translation memory device 14 as a search 
key. With respect to the similar sentence 76, the analyzed 
original/translation sentence is obtained by the search of the analyzed 
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original/translation sentence database 28 at the same time. This 
analyzed original/translation sentence can be used as analyzed words 
correspondence data 82 as shown in Fig. 10B. In the analyzed words 
correspondence data 82, a subject, a verb, and an object in a translation 
target similar sentence 84 are made to correspond to a subject, a verb, 
and an object in a similar original/translation sentence 86 as shown by 
solid lines, respectively. With respect to the inputted translation target 
sentence 74 in Fig. 10A, since its structure is not known, the sentence 74 
is sent to the machine translating apparatus 12 side and the structure of 
the sentence is analyzed, thereby obtaining an analyzed translation target 
sentence. By comparing the structure of the analyzed translation target 
sentence with that of the similar sentence 76 whose structure has already 
been analyzed, "We" and "Tokyo" can be extracted as different points 
serving as a difference between the translation target sentence and the 
translation target similar sentence. The different points "We" and 
"Tokyo" extracted as mentioned above are sent to the machine translating 
apparatus 12 and " 7 " (this means "we") and " % % " (this means 
"Tokyo") are obtained as original/translation words by searching the 
dictionary. With respect to " £L, " (this means "I") and " ^ Vk " (this 
means "Yokohama") as different points of the original/translation similar 
sentence in the similar sentence 76, by performing a replacement for 
exchanging Q " (this means "we") and " ^. X. " (this means 
"Tokyo") obtained as a translation result of the machine translating 
apparatus 12, a translated sentence 80 corresponding to the inputted 
translation target sentence 74 can be automatically obtained. 

Fig. 11 is a flowchart for the similar sentence searching 
process by the similar sentence translating unit 36 in Figs. 2A and 2B. 
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First, in step SI, the translation target sentence whose translation has 
been requested is fetched into the translation memory device 14. In step 

52, the original/translation sentence database 26 and analyzed 
original/translation sentence database 28 of the original/translation 
database 16 are searched by using the translation target sentence as a 
search key, thereby obtaining a similar sentence. Subsequently, in step 

53, the translation target sentence is analyzed by the machine translating 
apparatus 12 and an analysis structure of the analyzed searched similar 
sentence is compared with that of the translation target sentence, thereby 
extracting the different points. In step S5, the words extracted as 
different points are translated by looking up the dictionary of the 
machine translating apparatus 12. Finally, in step S6, a replacement for 
exchanging the different portion of the similar sentence 
original/translation sentence with a translation result obtained by 
looking up the dictionary of the machine translating apparatus 12 is 
performed and the translation result is outputted and displayed. 

Figs. 12A to 12C are time charts for the processing operation 
in the case where a translating request is issued to the machine 
translating apparatus 12 and translation memory device 14 in the 
translation supporting apparatus according to the invention in Figs. 1A 
and IB with respect to the same translation target document. The I/F 
unit 10 operates as a main routine for performing the whole control 
adrninistration of the translation processing operation. That is, since the 
I/F unit 10 is provided, for example, as a translating work picture plane 
11 as shown in Figs. 2A and 2B, the user executes the translating 
operation by using an operating function of the translation editing unit 
22 on the translating work picture plane 11. Specifically speaking, in a 
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state where the translation target document has been inputted, when the 
user clicks the translate button 108 of the translation editing unit 22 on 
the translating work picture plane 11 in Figs. 2A and 2B, the translating 
request in step SI of the main routine by the I/F unit 10 in Fig. 12A is 
issued to the machine translating apparatus 12 and, at the same time, the 
translating request in step S3 is issued to the translation memory device 
14. In the time charts of Fig. 12A to 12C, in order to separate the 
translating operations of the machine translating apparatus and the 
translation memory device, the translating requests are sequentially 
issued, thereby enabling responses to them to be obtained. However, 
actually, the machine translating apparatus 12 and the translation 
memory device 14 operate in parallel in response to the translating 
requests in steps SI and S3 which were issued at the same time and 
return the translation results. When the translating request in step SI is 
sent to the machine translating apparatus 12, in step S101, with respect 
to the expressions and words obtained by analyzing the structure of the 
translation target sentence, the search of the original/translation pattern 
dictionary 32 and original/translation words dictionary 34 is executed to 
the original/translation database 16. On the original/translation 
database 16 side, in step S301, a result of the dictionary search is 
responded to the machine translating apparatus 12. On the basis of it, 
the machine translating apparatus 12 executes a machine translation of 
the translation target sentence in step S102 and sends a translation result 
to the I/F unit 10. In step S2, the translation result by the machine 
translation is displayed. In step S3, a translating request regarding the 
same translation target sentence is issued to the translation memory 
device 14 and the translation memory device 14 issues a searching 
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request to the original/translation sentence database 26 and analyzed 
original/translation sentence database 28 provided for the 
original/translation database 16 by using the translation target sentence 
as a search key in step S201. In response to the searching requests, the 
5 original/translation database 16 responds search results of the 

original/translation sentence database 26 and analyzed 
original/translation sentence database 28 to the translation memory 
device 14 in step S302. Assuming that the response result from the 
original/translation database 16 indicates the similar sentence, in step 

10 S202, different points between the translation target sentence and the 

search target sentence are compared on the basis of the results of the 
structure analyses, thereby detecting the different points. In this case, in 
the machine translating process in step S102, since the analysis result of 
the structure regarding the translation target sentence has already been 

15 obtained, there is no need to request again the machine translating 

apparatus 12 to analyze the structure. In step S203, the machine 
translating apparatus 12 is requested to look up the dictionary in order to 
extract the words serving as a different point detected by the comparison. 
In step S103, the dictionary is looked up and the result is returned to the 

20 translation memory device 14. In response to it, the translation memory 

device 14 replaces the original/translation sentence corresponding to the 
different points with the result of the look-up of the dictionary and a 
translation is performed in step S204. The translation result is sent to 
the I/F unit 10. In step S4, the translation result by the translation 

25 memory device 14, in this case, the translation result by the similar 

sentence translating unit 36 is displayed. Therefore, the processes in the 
portion surrounded by a block 87 shown by an alternate long and short 
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dash line in a range from the translating request in step S3 to the display 
of the translation result in step S4 correspond to the processes by the 
similar sentence translating unit 36 in Figs. 1A and IB. In step S5, the 
user corrects the translation result by the machine translating apparatus 
5 12 in step S2 and, if the translation is determined, the machine 

translating apparatus 12 is notified of the corrected and determined 
translation result. In step S 104, an updating request for the 
original/translation database is issued to the original/translation 
database 16. In response to the updating request, in the 
10 original/translation database 16, the original/translation database 16 is 

updated in step S303. Specifically speaking, the expressions and words 
are extracted on the basis of the analyzed original/translation sentence of 
the translation result and registered into the original/translation pattern 
dictionary 32 and original/translation words dictionary 34. The 
15 determined original/translation sentence is added into the 

original/translation sentence database 26 and the analyzed 
original/translation sentence is further registered into the analyzed 
original/translation sentence database 28. If a request to add the 
translation result obtained in step S4 into the memory is issued by the 
20 user in step S6 of the I/F unit 10, the adding request is issued to the 

translation memory device 14. In step S205, an updating request is 
issued to the original/translation database 16. In response to the 
updating request, in the original/translation database 16, the 
original/translation sentence is added into the original/translation 
25 sentence database 26 and the analyzed original/translation sentence is 

added into the analyzed original/translation sentence database 28. 
Further, the data formats of the expressions and words extracted from the 
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original/translation sentence whose structure has already been analyzed 
are converted by the data compatible processing unit 18 and the 
converted expressions and words are registered into the 
original/translation pattern dictionary 32 and original/translation words 
5 dictionary 34 of the machine translating apparatus 12, thereby updating 

the original/translation database 16. 

Fig. 13 is a flowchart for the structure searching process by 
^ the structure searching unit 38 provided for the translation supporting 

jfif apparatus according to the invention in Figs. 1A and IB. The structure 

J2 10 searching unit 38 supports the translating function of the translation 

*p memory device 14. That is, in the case where a similar sentence is 

~~ searched from the original/translation database 16 by the translation 

5 memory device 14 by using the translation target sentence as a search 

% key, a sentence such that although its structure is close, it is not 

15 analogous as a surface-layer-like character train cannot be searched. In 

the structure searching unit 38, therefore, the inputted translation target 
sentence is sent to the machine translating apparatus 12, its structure is 
allowed to be analyzed, the analyzed translation target sentence is 
obtained, the analyzed original/translation sentence database 28 in the 
20 original/translation database 16 is also searched by using the analyzed 

translation target sentence as a search key, so that a sentence having 
similar structures can be searched and outputted from the 
original/translation database 16. Thus, a sufficient depth of the 
matched sentence in the search of the original/translation database of 
25 the translation memory device 14 can be assured. 

In the processes in Fig. 13 of the structure searching unit 38, 
first, in step SI, the structure of the translation target sentence is 
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analyzed by interlocking with the machine translating apparatus. In 
step S2, an analysis result is used as a search key, a sentence having 
similar structures is searched from the analyzed original/translation 
sentence database, outputted to the I/F unit 10, displayed, or provided as 
a similar sentence to the similar sentence translating unit 36, and the unit 
36 is enabled to translate the similar sentence. 

Fig. 14 is a flowchart for the processes by the expression 
searching unit 40 in Figs. 1A and IB. In the expression searching 
process, when a target word which needs to be searched is inputted in 
step SI, the original/translation database 16 is searched by using the 
inputted target word as a search key and an original sentence including 
the target word and its original/translation sentence are searched and 
displayed to the I/F unit 10. In this case, in step S2, it is also possible to 
further transmit the target word as a search key to the Internet 45 and 
search an example sentence including such a word or an expression. 
According to the function of the expression searching unit 40, for 
example, if a certain English sentence is translated into a Japanese 
sentence, in the case where a correct translation result cannot be 
obtained even if it is searched by the translation memory device 14 or 
translated by the machine translating apparatus 12, it will be understood 
that the translation result is wrong. However, if the user cannot 
understand how to translate the expression shown by the translation 
target English sentence, since an example sentence is displayed by the 
search by the expression searching unit 40, the translating work 
efficiency can be improved. 

Fig. 15 is an explanatory diagram of display contents by the 
confidence degree setting unit 42 in Figs. 1A and IB. In the translation 
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memory device 14 in Figs. 1A and IB, a confidence degree regarding a 
translation result is displayed all together with respect to the translation 
result. On the other hand, no confidence degree is displayed in the 
machine translating apparatus 12. Therefore, if a translating request 
regarding the same translation target sentence is issued to both of the 
translation memory device 14 and machine translating apparatus 12 
from the I/F unit 10, when two translation results are displayed in 
parallel as translation results, the confidence degree has been displayed 
with respect to the translation result of the translation memory device 14. 
However, since no confidence degree is displayed with respect to the 
translation result of the machine translating apparatus 12, the user is 
confused to determine which one of the translation results he should 
select. Therefore, the confidence degree setting unit 42 adds a 
confidence degree to the translation result of the machine translating 
apparatus 12 and it is displayed. With respect to a translation target 
sentence 88, subsequent to a symbol "MT" indicative of the machine 
translation regarding a translation result 92 of an output display unit 90 
obtained by the machine translating apparatus 12, 100% is provided as a 
confidence degree added by the confidence degree setting unit 42, and 
the original/translation sentence is displayed after that. The output 
display unit 90 shows 78% and 42% as confidence degrees after a symbol 
"TM" showing the memory translation regarding translation results 94 
and 96 obtained by the translation memory device 14. The target 
sentences and the original/translation sentences are displayed after those 
values. As mentioned above, even in the case where the result of the 
machine translation and the translation result by the translation memory 
exist mixedly in the output display unit 90, since the confidence degree is 
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added by the confidence degree setting unit 42 with respect to the 
translation result 92 of the machine translation, the user can properly 
select the best translation result among the translation candidates by 
looking at the confidence degrees with respect to both translation results 
and determine it. 

Fig. 16 is an explanatory diagram of the display contents by 
the outline calculating unit 46 in Figs. 1A and IB. In the outline 
calculating unit 46, with respect to the translation target document 15 as 
a target, in this embodiment, words, expressions, and further, a matching 
ratio on the translation memory device 14 side are calculated and 
displayed. In a list 100 of frequently appearing words, the calculated 
words are displayed as a list in the ascending order from the high 
appearing frequency. In a list 102 of frequently appearing expressions, 
the expressions are displayed as a list in the ascending order from the 
high appearing frequency by the same format as that of the 
original/translation pattern. Further, as a matching ratio 104 in the 
translation memory, the numbers of matched sentences in the translation 
target document and the matching ratios are displayed as a list in the 
ascending order from the high matching ratio. The user sees the display 
contents on a display unit 98 by the outline calculating unit 46 of the 
invention, so that he can soon understand to which words or expressions 
attention should be paid previously with respect to the translation target 
document and he translates the sentence. The translation result in case 
of using the translation memory device 14 can be also presumed from the 
matching ratios. The translating work or the like using both or either 
one of the machine translating apparatus 12 and translation memory 
device 14 can be properly selected. 
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Figs. 17A and 17B are explanatory diagrams of another 
embodiment of the translating work picture plane which is used as an I/F 
unit 10 of the invention. In a translating work picture plane 120, an 
original sentence display unit 124 and a translation editing unit 122 are 
provided and the translating work can be progressed by using the 
translation editing unit 122. 

Figs. 18A to 18C show an example showing a screen during 
the work of the translating work picture plane 120. A translation target 
document is displayed on the original sentence display unit 124 and the 
translation target document whose structure has been analyzed is 
displayed on the translation editing unit 122. With respect to the display 
on the translation editing unit 122, for example, when the user 
designates a translating position as shown in, for example, an inverting 
unit 126, confidence degrees and a plurality of translation results are 
displayed in a translation window 128. For example, by selecting the 
translation result of the confidence degree 100%, the user executes the 
translation while progressing the editing work. The translating work 
picture plane is not limited to that in the embodiment but the optimum 
picture plane construction can be also formed as a proper user interface 
as necessary. 

The invention provides a translation supporting program. 
Since the machine translating apparatus 12 and translation memory 
device 14 in Figs. 1A and IB operate as independent programs, an 
embodiment of such a program is realized as a program for realizing the 
flowchart for the original/translation database forming process in Fig. 4 
and the flowchart for the similar sentence translating process in Fig. 11 
using the other data compatible processing unit 18 and similar sentence 
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translating unit 36 as fundamental units. The following programs can 
be also further added as supporting programs to the translation 
supporting program as necessary: that is, a program for realizing the 
function of the structure searching unit 38; a program for realizing the 
function of the expression searching unit 40; a program for realizing the 
function of the confidence degree setting unit 42; a program for realizing 
the function of the abstract forming unit 44; and a program for realizing 
the function of the outline calculating unit 46 in Figs. 1A and IB. 

According to the invention as mentioned above, the 
original/translation information obtained by the machine translating 
apparatus is reflected to the original/translation database which is used 
by the translation memory device, at the same time, the 
original/translation information accumulated in the original/translation 
database of the translation memory device is reflected to the machine 
translating apparatus, and each original/translation information can be 
used as common resources. Therefore, the automatization of the 
translating work is further progressed and the high working efficiency 
can be realized and the translation quality can be improved. 

Even if a search result of a similar sentence such that at least 
one word differs as a translation result of the translation memory device 
is obtained as a translation result, the correct translation result which 
was searched and automatically corrected by interlocking with the 
machine translating apparatus is obtained. Therefore, the efficiency of 
the translating work using the translation memory device can be 
improved. Since the translation result is reflected to the machine 
translating apparatus, the higher efficient translation can be realized. 
The present invention is not limited to the foregoing 
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embodiment but incorporates many modifications without losing the 
objects and advantages of the invention. The present invention is not 
limited by the numerical values shown in the foregoing embodiment. 



